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DETAILED ACTION 

Specification 

1 . The specification is objected to for deeming an ultra-thin silicon nitride layer as 
being "known to be electrically conductive" (e.g. claim 7; p. 4 at lines 15-18; p. 6, line 18 
to p. 7, line 2; p. 7, lines 17-22; p. 8, lines 21-24). 

In the specification, applicant may be ambiguously referring to an electrically 
conductive nitride, such as TaN, but the written description, as filed, does not support 
such a conclusion: 

The only "nitride" named is "silicon nitride" with written description directed to an 
ultra-thin layer of "silicon nitride." Yet "silicon nitride" is a dielectric (insulator) that does 
not insulate well when it is very thin (Official Notice). A thin insulator is not "electrically 
conductive," so applicant is required to correct the misnomer of "silicon nitride" being 
"electrically conductive" just because it is "ultra-thin." In the art, an ultra-thin silicon 
nitride insulator as part of an electrically contiguous path is commonly referred to as a 
"tunneling contact," or the like, but not "electrically conductive." Correction is required. 

2. The disclosure is objected to for a contradiction that is evidence of a lack of 
enablement for claim 27. In claim 27, "the silicon-containing layer sets the polysilicon 
grain size," as at lines 20-21 of p. 3. Yet, at p. 8, lines 14-17, the grain size "can be 
different," but "retains its grain size because of the ultra-thin nitride barrier." That is, the 
polysilicon grain size is determined by deposition conditions (e.g. temperature) that are 
independent of the silicon-containing layer, and so the disclosure does not adequately 
explain how the grain size of the polysilicon is "set by the silicon-containing layer." 
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Claim Rejections - 35 USC §112 

3. Claim 27 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the enablement requirement. The claim contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains to practice the invention. The specification particularly fails to direct one of skill 
to understand how "a silicon-containing layer sets the grain size of polysilicon," wherein 
a "nitride layer" is formed between the "polysilicon" and the "silicon-containing layer." 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1, 2, 3, 5, 6 and 29 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Tsukamoto et al. (US 4,931,897). 

Regarding claim 1, the silicon-containing layer is 3, the nitride is 4 and the 
polysilicon is 6, wherein the "nitride" is clearly provided "between" 3 and 6. 

In fact, for applicant's benefit, the examiner takes Official Notice that the 
semiconductor processing art is chock full of situations where a nitride layer is 
"between" a silicon-containing layer and polysilicon layer (Official Notice). 

Regarding claim 2, the silicon-containing layer 3 is made "amorphous" (so it can 
be smoother), per col. 4, lines 50-59. 
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Regarding claim 3, the silicon-containing layer 3 is deposited as polysilicon and 
part is made amorphous so there is both an amorphous and polycrystalline layer that 
provide the silicon-containing layer. 

Regarding claim 5, the polysilicon layer 3 made amorphous in its surface, 
necessarily has smaller grains than the polysilicon 6 (i.e. the layer 3 is amorphous at its 
surface to be smoother the polysilicon) [e.g. see Fig. 2]. 

Regarding claim 6, the silicon-containing layer 3 is formed below the polysilicon 
layer 6. 

Regarding claim 29, see Fig. 2 showing first poly 3, second poly 6, with nitride 4 
in between the 3 and 6 polysilicon layers. 

6. Claims 1, 3, 6, 7, 8, 12, 20, 21 and 22 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Anjum et al. (US 5,429,972). 

Regarding claim 1 , a semiconductor structure is formed (front cover) wherein a 
nitride layer is provided between a silicon-containing layer (bottom of polysilicon layer 
22 that forms lower electrode of capacitor) and a polysilicon layer (i.e. upper layer of 
polysilicon 22), to form a capacitor as part of the semiconductor structure having a 
transistor. 

Regarding claim 3, poly 22 is formed to provide the silicon-containing layer and 
the polysilicon layer. 

Regarding claim 6, the silicon-containing layer is formed below the polysilicon 

layer. 

Regarding claim 7, the nitride layer is a silicon nitride layer (col. 8, lines 25-27). 
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Regarding claim 8, the structure on the cover "includes a gate stack" because the 
gate to the left in the cover figure is a stack of oxide 16 under polysilicon 8, for example. 

Regarding claim 12, polysilicon 22 is deposited as the silicon-containing layer. 

Regarding claim 20, the poly 22 is deposited between 500°C and 600°C [col. 5, 
line 55], so the reference anticipates "below 550°C." 

Regarding claim 21, the nitride layer is formed by anneal of poly 22 (implanted 
with nitrogen) per col. 8, lines 1 3-40. 

Regarding claim 22, claim 6 of the reference indicates "exceeding 600°C," which 
anticipates "within the range of about 550°C to about 750°C." 
7. Claims 1, 3, 6, 7, 8, 15 and 16 rejected under 35 U.S.C. 102(b) as being 
anticipated by Pourkeramati (US 5,953,254). 

Regarding claims 1 and 3, the cover figure shows "nitride" formed between an 
(upper) "polysilicon" and a (lower) "polysilicon" silicon-containing layer in a gate stack 
semiconductor structure. 

Regarding claim 6, the silicon-containing layer is "below" (see cover figure). 

Regarding claim 7, the "nitride" in between the polysilicon layers is "silicon 
nitride" (col. 5, line 18). 

Regarding claim 8, the structure includes a gate stack [e.g. col. 4, lines 41-44]. 

Regarding claim 15, the lower poly is deposited on a gate dielectric 210 and the 
gate dielectric 210 is formed on a substrate (e.g. "P-SUBSTRATE" of the cover figure). 

Regarding claim 16, the substrate includes what is known as a "bulk" substrate 
214 (i.e. a wafer) per col. 4, lines 46-47. 
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8. Claims 1, 3, 6, 7, 9 and 12 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Niroomand et al. (US 6,228,740). 

Regarding claims 1 and 3, 16-20-18 in the cover figure is polysilicon-nitride- 
Polysilicon. 

Regarding claim 6, 16 is below 18. 

Regarding claim 7, the layer 20 is preferably "silicon nitride" per the paragraph 
bridging col. 10 to col. 11. 

Regarding claim 9, nitride layer 20 is formed on a surface of silicon-containing 
layer 16 and a polysilicon layer 18 is formed on a surface of the nitride 20 [cover figure]. 

Regarding claim 12, the silicon-containing layer 16 is deposited as polysilicon, for 
example [col. 8, line 55]. 

Allowable Subject Matter 

9. Claims 4, 10, 11, 14, 17, 19, 23-26, 28 and 30-37 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

1 0. The following is a statement of reasons for the indication of allowable subject 
matter: 



Application/Control Number: 10/733,381 Page 7 

Art Unit: 2826 

The prior art does not disclose applicant's invention as disclosed in the 
specification characterized by the use of an ultra-thin silicon nitride layer between a 
silicon-containing layer and a polysilicon layer, wherein grain size of the polysilicon can 
be set without being affected by the silicon-containing layer. 

Applicant's claimed invention, as a whole, can be distinguished from prior art, in 
the context of the written description, by various aspects not suggested in the prior art 
including: 1) the ultra-thin nitride 5 to 15 angstroms thick (e.g. claims 14 and 31), 
2) small grain size of the silicon-containing layer within a range of about 10 nm to 20 nm 
(e.g. claims 10, 11, 28, 30 and 37), 3) the first and second polysilicon regions having 
differing grain sizes in a gate stack with ultra-thin nitride layer between the first and 
second regions (e.g. claims 32-35), and/or 4) process conditions and dimensions not 
suggested by the prior art, such conditions being desired only by hindsight from benefit 
of applicant's disclosure (e.g. claims 4, 17, 19, 23-25, 26 and 36). 

Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Evan Pert whose telephone number is 571-272-1969. 
The examiner can normally be reached on M-F (7:30AM-3:30 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan Flynn can be reached on 571-272-1915. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



ETP 

April 14, 2005 




EVAN PERT 
PRIMARY EXAMINER 



